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May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

Proposal Title: Tuolumne River Special Run Pool 10 Restoration

Applicant Name: Turlock Irrigaticn District

Mailing Address: ___ B, D, Box 949 Turlock., CA 95381
Telephone: (209) Aa831-811§

Fax: (209) 656-2143

Amount of funding requested: $ 2,101,000 for 3 years

Indicate the Topic for which you are applying (check only one box). Note that this is an important decision:

see page __ of the Proposal Selicitation Package for more information.

O  Fish Passage Assessment 1 Fish Passage Improvements
¥ Floodplain and Habitat Restoration O  Gravel Restoration

O Fish Harvest O  Species Life Ristory Studies

0  Watershed Planning/Impiementation 0  Education

8 Fish Screen Evaluations - Alternatives and Biologica) Priorities

Indicate the geographic area of vour proposal (check only one box):

O  Sacramento River Mainsiem O Sacramento Tributary:

0 Delta 0 East Side Delta Tnibutary:

O  Saisun Marsh and Bay XZ  San Joaquin Tributary: _Tuplumne
O San Joaguin River Mainstem o Other;

O Landscape (entire Bay-Delta watershed) @ North Bay:

Indicate the primary species which the proposal addresses (check no more than two boxes):
#% San Joaquin and East-side Delta tributaries fall-run chinook salmon
O Winter-run chinook salmon O  Spring-run chinook salmon

2 Late-fall run chinook salmon 0 Fall-run chinoek salmon
O Delta smelt 0O Longfin smelt
o Splittail O Steelhead trout
Q  Green sturgeon T Striped bass
O Migratory birds
T PP TR
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May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

Indicate the type of applicant (check only one box):

@ State agency o
O Public/Non-profit joint venture ]
- BX Local govemment/district o
O University ]

Indicate the type of project (check only one box):
O Planning Bx
o Monitoring o
O Research

Federal agency
Non-profit
Private parry
Qther:

Implementation
Education

By signing below, the applicant declares the following:

{1) the truthfulness of all representations in their proposal;

{2) the individual signing the form is entitled to submit the application on behalf of the applicant (if

applicant is an entity or organization); and

{(3) the person submitting the application has read and understood the conflict of interest a.nd confidentiality
discussion in the PSP (Section [1.K} and waives any and ali rights 1o privacy and confidentiality of the
propesal on behalf of the applicant, to the extent as provided in the Section.

L ZFo.

(Signature of Applicant)
——-:‘nﬁﬂn ~ 5P May 1952
UM 104
Il —009023

[-009023



TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION
1L EXECUTIVE SUMMARY
SUBMITTED BY: 1TURLOCK IRRIGATION DISTRICT

DESCRIPTION:

The Special Run Pool (SRP) 10 Restoration Project involves restoration of instream
agquatic habitat and shaded riverine aquatic habitat and reduction of predatory fish habitat for the
primary benefit of San Joaquin River fall-run chinook salmon. The project will rebuild a select
poriion of the Tuolumne River channel, at river mile 25 4, (approximately 15 miles east of
Modesto) where past instream gravel mining created a large deep lake area in the main channel.
That changed the habitat to one favoring warm water predator species like largemouth bass. This
project will return this portion of the river 10 a more natural, dynamic morphology that will
improve, restore and protect instream and riparian habitat for fall run chinook salmon survival,
including restoring hydrological and geomorphic processes. The channel will be reformed into a

500 foot wide riparian flood plain re-creating a riffle and run pattern that folows the restored
meander channel of the river along with native vegetation planted on fill terraces in a mix similar
to that found on undisturbed segments of the river. This is the second of two adjacent SRP
restoration projects, SRP’s 9 & 10, in this reach of the river.

BIOLOGICAL OBJECTIVES:

1. ©  Reduce salmonid fish predator habitat.

2. Restore and increase habitat for natural salmon production.

3. Reconstruct a natural channel geometry scaled te current channel forming flows,

4. Restore native riparian plant communities within their predicted hydrological
regime.

TASKS & SCHEDULES:

The CEQA/NEPA mitigated EA/IS, permitting, and construction design for both SRP 9
& 10 is being funded under current AFRP contracts and contributions from TID, MID, and
CC8F. Construction funded by AFRP and CALFED, in the upstream SRP 9 will start in June
1999 and be completed in March 2000, including revegetation. Construction of SRP 10 requires
two years and would start in June 2000 and be completed in March 2002, including revegetation.

JUSTIFICATION:

The fall run chinock salmon in the tributaries of the San Joaquin River are currently listed
as a species of concern by the USFWS. Anadromous salmonid populaticns in the lower
Tuolumne River require adequate ecosystem health to achieve and sustain their potential
productivity. Restoring and maintaining dynamic geomorphic processes are crucial for insuring
healthy river ecosystems with natural productive salmenid populations. When complete
restoration of a river ecosystem is infeasible, as for alluvial rivers regulared by dams, limiting
factors, like predator habitat and poor quality riverine habitat, must be identified for prioritizing
actions that would best improve the ecosystem, particularly saimonid habitat. Predation on
juvenile salmon has been identified through field studies in the Tuolumne River as having a
significant impact on survival of salmon in the Tuolumne River. Currently nearly all naturally

TID & TRTAC CALFED RFP: SRP 10 1 30 JUNE 1998
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TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION

. TITLE PAGE
Project Manager
Turlock Irrigation District
333 East Canal Drive
Turlock, CA 95380

Wilton Fryer
Water Planning Department Manager
209-883-8316
FAX 209-656-2143
e-mail: whiryer(@tid.org

APPLICANT:
The Turlock lrrigation District (T1D) is a California irrigation district, a political
subdivision of the State of California. TID is a tax exempt public agency.

CONTACTS:
For contract and project administration: Wilton Fryer
For fishery and habitat details: Tim Ford
209-883-8275
FAX 209-656-2143
e-mail: tjford@ainet.com
PARTICIPANTS:

Tuolumne River Technical Advisory Committee (TRTAC) made up of the Tutlock
Irrigation District {TID), Modeste rrigation District (MID), City & County of San
Francisco (CCSE), California Dept. of Fish & Game (CDFG), and the US Fish &
Wildlife Service (USFWS). Collaborating stakeholder groups with TRTAC are the
Tuglumne River Preservation Trust, Friends of the Tuclumne, California Sports Fishing
Protection Alliance , Bay Area Water Users Association, East Stanislaus Resource
Conservation District, National Marine Fishery Service (NMFS),and local mining
operators and landowners.

COST SHARE PARTICIPANTS:
Turlock Irrigation District, Modesto Irrigation District, and City & County of San
Francisco through the TRTAC and the US Fish & Wildlife Service AFRP.

PROJECT GROUP:
Group C The CALFED is being asked to fund portions of the public works
construction for this tloodplain and riverine restoration project.

TID & TRTAC CALFED RFP: SRP 1) 3 30 JUNE 1998
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TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION
IV. PROJECT DESCRIPTION
Al PROJECT DESCRIPTION AND APPROACH

The Tuolumne River Technical Advisory Committee (TRTAC), under the auspices of the
1995 Don Pedro Project Settlement Agreement (FERC License No. 2299), is developing a plan
to restore instream aquatic habitai and shaded riverine aguatic habitat for the primary benefit of
8an Joaquin fall-run chinook salmon in the Tuolumne River below La Grange dam. The
TRTAC specifically identified both SRP 9 & SRP 10 as prime “predator isolation™ projects for
the Tuelumne River. The geomorphology firm of McBain & Trush has developed a detailed
description of the propesed restoration work for the TRTAC.

These two adjacent restoration segments including their associated revegetation, are (o
be reconstructed over a three to four year period, with SRP 9 to be reconstructed first starting in
1999 followed by SRP 10 starting in 2000. These two SRPs are stand alone projects, however
the CEQA/ NEFA mitigated EA/IS, permitting, civil design, and revegetation design are being
done together to facilitate future CALFED and AFRP funding for the SRP 10 restoration
construction. SRP 9 is planned for one year of construction and SRP10 is anticipated to take two
years to construct given the volume of material involved. The Air Resources District mitigation
proposed in the EA/IS indicated that construction of SRP 9 should be over two years . because of
construction planned for the Mining Reach restoration projects during the same period. The
landowners adjacent to the SRP projects have asked the TID 1o scek a variance that weuld allow
SRP ¢ to be constructed in the original one year period to minimize impacts to their land and
farming operations. This CALFED funding request is being made at this time in anticipation that
the variance will be granted.

The restoration work consists of filling in deep (10 to 34 feet below normal channel grade
in SRP 10} lake like pool areas created by past instream gravel mining and re-creating a riffle and
run pattern that follows the restored meander channe! of the river. The channe! will be reformed
into a 500 foot wide riparian tload plain complete with native vegetation planted on fill terraces
in a mix similar to that found along undisturbed segments of the river. The aerial extent of the
project area including the restoration wark proposed is shown inn RFP Figure 5, from the project
description in the EA/IS. In the McBain & Trush design report, Appendix 1, Figures 4 & 5
show typical cross-sections through the restored area. The reconstructed floodway channel cross-
section will be hydranlically sized to be an active riverine channel at currently regulated flows,
These flows periodically could reach as high as 15,000 cfs for short periods. The rebuilt channel
is sized assuming a river stage elevation that results from full grown riparian forest vegetation at
design flows. It is anticipated and planned that during these high flow events there will be some
movement of the channel within the flood plain to expose added spawning materials and clean
existing spawning gravels. To minimize long term future maintenance expenditures, this
restoration work is being designed with the intent to provide a self maintaining riparian floodway
channel once the revegetation is completed and established.

B.  GENERAL CONDITIONS OF PROPOSED WORK

TID & TRTAC CALFED RFP: SRP 10 4 30 JUNE 1995
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The SRP 9 & SRP 10 projects were originally developed as cne project because of their
proximity to each other along the river. From a practical construction angd funding view point
they are two projects. each with a very similar scope of work. The lessons learned in first
constructing the smaliler SRP 9. will be incorporated in adjusting the final design of SRP 10.

The heavy reconsiruction work in the river is anticipated to be limited for fishery reasons
to an annuzl opportunity window of about 90 work days from mid-June through September when
salmon are not as abundant in the river. 1t may be possible to stockpile fill materials at the site
before the 90 day period to reduce the truck traffic during the construction period. Construction
abeve the water level can proceed after September, but should be completed before about
December to avoid the potential of early flood releases damaging incomplete work and to allow
for revegetation planting, The restoration plantings are also seasonally restricted to the winter
months when planting materials are dormant. Construction design, revegetaticn design,
CQA/NEPA through a mitigated EA/LS, permitting, and acquisition of conservation easements
are being done for both SRP 9 & 10 in 1998 using AFRP funding, The funding requests may be
divided along the different design, construction, and revegetation phases of the project for ease of
managing and tracking the differing funding sources.

The materials for this project will need to be imported into the site. The anticipated
sources of materials are deposits of dredger tailings along the upper Tuelumne River. One
benefit of using the tailings from the Tuolumne is that it may be possible to restore additional
floodplain habitat during the mining of the excavation areas. We may also urilize some of the
clean rock materials from January 1997 flocd debris excavated from La Grange reservoir.
Alternatively, the material could come from active off channel and off site gravel mining areas
between Geer Road and La Grange. Additionally there are tailing deposits near Snelling along
the Merced River. The project EA/IS identified and addressed mitigation for utilization and
transportation of the various seurces of restoration materials available for this preject. The
marerials cost estimates were originally based on the La Grange reservoir source and include
excavation, hauling, and haui road construction costs. The materials are pwned by TID and MID
and they will donate the available material as a cost share contribution. These cost estimates
compare favorably with purchasing materials from locally permiited sources that represent
shorter haul distances.

Recreation of the riparian floodway habitat zone raises an issue of long term maintenance
of project improvements, TiD and MID are working with the landowners to develop some form
of locally administered conservation easement process that protects the public investment, but at
the same time protects the landowner property rights.

C. LOCATION

The Special Run Pool 10 Restoration Project will rebuifd a 2,100 foot long portian of the
Tuclumne River channel, siarting al river mile 25.4, downstream of the Geer. Road bridge
crossing the Tuolumne River, approximately 15 miles east of Modesto in Stanislaus County.
The praject location is shown in RFP Figure 1.

TID & TRTAC CALFED RFFP: SRP U 5 30 JUNE 1998
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D. EXPECTED BENEFITS

Reduce salmonid fish predator habitat.

Restore and increase habitat for natural salmon preduction.

Reconstruct a natural channel geometry scaled to current channel forming flows.
Restore native riparian plant communities within their predicted hydrological
regime.

[ P R S R

The SRP reach projects address the ERPP objectives and visions for the Tuclumne River
Ecological Unit identified on pages 409 & 410 of the ERPP Vol. Il. These include restoration of
stream & riparian habitat; ecclegical processes; gravel recruitment, transport, and cleaning
processes; a diverse self-sustaining riparian corridor; and predator reduction.

E. BACKGROUND & TECHNICAL JUSTIFICATION

The Tuolumne River is a major tributary of the San Joaquin River. The Don Pedro
Project is the largest reservoir located above the fall-run chinook salmon spawning reach en the
Tuolumne. Don Pedro Reservoir is owned by the Turlock lrigation District (TID) and the
Modesto Irrigation District (MID) and is Hcensed by the Federal Energy Regulatory Commission
(FERC).

The [all run chingok salmon in the tributaries of the San Joaquin River are currently listed
as a species of concern by the USFWS. Anadromeus salmonid populations in the lower
Tuolumne River require adequate ecosystem health 10 achieve and sustain their potential
productivity. Restoring and maintaining dynamic geomorphic processes are crucial for insuring
healthy river ecosystems with natural productive salmonid pepulations. When complete
restoration of a river ecosystem is infeasible, as for alluvial rivers regulated by dams, limiting
factors, like predator habitat and poor quality riverine habitat, must be identified for prioritizing
actions that would best improve the ecosystem, particularly salmonid habitat. Predation on
juvenile salmon and smoits has been identified through field studies as having a significant
impact on survival of salmon in the Tuolumne River. Currently nearly all naturally produced
juvenile salmon must pass through SRP 9 and SRP 10. Reducing predator habitat by
reconstructing riparian floodplain meets these desired priority actions,

The TRTAC specifically identified habitat conditions to be improved to enhance natural
salmon production in the Tuolummne River. The TRTAC has developing a final draft integrated,
long-term restoration plan and monitoring program that utilizes adaptive management for
enhancing the natural produetion of salmon. The TRTAC and the AFRP have each funded
$105,000 towards this integrated restoration plan. The river has been divided inta four reaches
with 14 segmentis representing specific tvpes of restoration projects within each reach. There are
projects that focus on restoration of geomerphic processes, others for riparian restoration and
predator reduction, and still others deal with gravel re-introduction and cleaning.

The Tuolumne River supports a population of fall-run chinook salmaon, whose numbers
have fluctuated from 40,000 fish in 1985, to a low of 100 fish in 1991, and is or: another upward
swing with 7,000 spawners in 1997, The underlying premise of this project is that by creating
the proposed sustainable riverine habitat both the native fishery and riparian species will benefit

TID & TRTAC CALFED RFP: SRP 1 6 30 JUNE 1998
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and stressors will be reduced. The prime target of this project is to improve the survival of
Juvenile salmon and smolts by reducing the habitat of introduced predator species, primarily
largemouth bass. The impacts of predaters on smolt survival are based on feeding studies
conducted by EA Engineering for the Districts. The riparian reforestation is intended to provide
food and shade for the juvenile salmon. There is the added benefit to terrestrial species in
providing a more continuous corridor of riparian habitat in the restored areas. The restored
channel sinuosity is intended to provide a sustainable and dynamic river morphology, i.e.
infrequent flond-related channel-bed movement with periodic scour, that partially or fuily
restores the processes associated with natural salmon production and survival.

This proposed restoration project provides long term low maintenance predator control
combined with habitat restoration. This can be contrasted with an annual system of non-selective
predator control, such as electroshocking, tournament fishing, poisoning, etc., that has a lower up
front cost. However, this alternative solution requires continued annual expenses, is of limited
effectiveness in targeting the primary predators, has unfavorable social consequences, and does
not meet the intent of the CALFED solutions by providing an improved self sustaining riverine
habitat for salmon. Such alternatives will not be considered further.

F. IMPLEMENTABILITY

This is the fourth of several restoration projects being proposed for the Tuolumne River
based on the restoration plan developed by the TRTAC. The staff is also working closely with
the affected landowners in the development of site specific adjustments to the preliminary plans.
The firm EDAW, Inc. was hired to assist with the CEQA, NEPA, and permitting work. The
NEPA portion was coordinated with NEPA work develaped by the USFWS and coordinated
with the AFRP program. A mitigated EA/LS was jointly developed between the TID, as project
manager & lead agency, and the USFWS as a Federal funding agency. The EASIS tiers off the
1995 EIS for the FERC Settlement Agreement for the Don Pedro Project.

A partial list of the anticipated permits and agencics to be dealt with prior to construction
is as follews: 404 Fill & Dredge Permit from the USCOE: 1600 Series Streambed Alteration
Agreement from CDFG, a mining lease and Boundary Delincation finding from the Statc Lands
Commission; an exemption from the SMARA permit by the CMGB; Stanislaus County use
permit; RWQCB 401 waiver for waler quality; and an Encroachment Permit from the
Reclamation Board.

TiD & TRTAC CALFED RFP: SRP 10 7 30 JUNE 1998
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G. MONITORING PLAN

A detailed mitigation and monitoring plan was developed with the project EA/IS.
Assuming funding for this project, Tables | and 2 summarize the basic monitoring program over
the life of the restoration project. The kev monitoring plan sections are attached in Appendix 2.
The monitoring plan can be grouped into three basic areas.

1.

Physical habitat changes:

Pre and post construction changes will be recorded from the as-built engineering
drawings. This assures that the desired channel contours and cross sections were
built as designed and these as-built records can be used to assess future
geomorphological changes after major flood events.

Riparian habitat changes:

Revepetation will require annual inspections during the first few years to confirm
survival of planted materials, perform replanting if deemed necessary, and to
assess natural changes in the vegetation mix. Monitoring vegetation would then
be reduced to evaluations after significant flood events,

Fish population changes:

This will involve evaluation of pre and post project changes in habitat conditions
for both fish predators and salmon. Monitoring criteria would include items such
as flow velocity, temperature, comparisons of estimated transit time through the
old vs. new stream channel, combined with sampling and observations of fish
populations and spawning tiffle conditions.

TID & TRTAC CALFED RFP: SRP 10 8 30 JUNE 1998
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Table 2. Estimated costs associated with the hypothesized monitoring schedule. The budget assumes all monitering componenis are
implemented as described in the schedule.

1998 1998 20040 2001 2002 2003 2004 2005 2006 2007 TOTAL
SRP % and 10
Geomorphic Procasses $1,563 £3 480  $20,8680 0 $0 $18,530 S$15670 33820 30 30 $64.583
Fisheries Resources 375870 396,415 $58515 B51.060  §4.200 32,100 $0 &0 %0 30 $247.96D
Rinarian Resaurces $0 $8,145 $0 $16.280  $8.145 $8.145  $16.290 30 44,145 %0 $65,180
SRP § AND 10 SUBTOTAL £77.233 $68,010 $79.385 $67.350 $12,345  F29775 531,800  $3 920 $8,145 30 $378,103
GRAVEL MINING REACH
Geomorphic Pepresses $1.563 $6,690  $31815 48,000 58,655 $107,225 571065 353525 $0 %0 $288 538
Fistierias Resources %5,356 $14,910  $17.010 $19.410  $18960  $9.405 $4,200 $2,100 0 30 $81.0a0
Riparian Rasouwtes $0 §0625 $11,805 §18000 $27.875 $21.,570 522170 %28785  $10416  $8.625 $161,740
MINING REACH SUBTOTAL $8,918 $31.225 4$60,630 $46010 $55490 $138,200 557435 PBS.380 $10415 39625 $541 326
ANNUAL REPGRT: $8.418 $5.927 $14,003  $11.338 56,784 $16,799 §i2934 $8,830 $1,856 $963 391,943
ANNUAL BUDGET TOTAL $92,565 5108192 $154,028 $124,696 $74E15 $184,773 $142,269 $98.230 320476 $10,588 $1,011,373

GRAND TOTAL: %1,011,373

YEARLY AVERAGE:  $101,137




TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION
V. COSTS AND SCHEPIILES
BUDGET COSTS

The CALFED is being asked to fund 50% of the construction and 100% of the
revegetation for the SRP 10 restoration this project. The tolal amount requested from CALFED
15 $2.101,000, consisting of $1,488,000 for construction, $234,000 for revegetation, $52,000 for
project management (3%), $135,000 for construction management {9%), and 2 $172,000
construction contingency (10%). There are three phases of construction; inchannel fill,
floodplain reconstruction, and revegetation, for each side of the river. The attached spreadsheet,
Table 3 Tuolumne River SRP 10 Reach Restoration, details the cost breakdown. The UUSFWS-
AFRP will also be asked to fund the balance of the public works construction, $2,095,000,
including $228,000 in project monitoring.

TID has been coordinating with several different agencies 1o obtain funding for the SRP 9
and SRP 10 projects. TID, MID, and CCSF have provided $100,000 through the TRTAC for
CEQA, NEPA (EA/IS), and permitting. The USFWS through AFRP is providing for pre-
project monitoring and construction design.

The costs of this restoration project compare favorably with estimates prepared by DWR
and CDFG for 4 Pumps financing of five planned predator isolation and habitat restoration
projects along 3.5 miles of the Merced River near Snelling.

SCHEDULE

The attached Gantt chart schedule, Figure 2, shows the basic components of SRP 9 and
SRP 10 restoration. The schedule shows SRP 9 constructed as a one year project, assuming our
request for a variance {rom the Air Control District is pranted. This funding request is designed
to assure that funds for construction are available prior to bidding for the weork that starts in June
2000. This will provide for a smooth contimuum of construction that fits into the seasonal limits
on instream restoration construction. Such funding assurances also provide an incentive for
maobilized contractors to submit lower bids for future work.

THIRD PARTY IMPACTS

The parties most directly impacted by the proposed project are the local landowners at the
project site, those along the haul road route, and the County Roads Department.  TID staff and
consultants have been and will continue to meet with the affected stakeholders to listen 1o and
acddress their individual concerns. Recognizing those individual concerns, the landowners at the
site contacted to date have been cooperative and supportive of the project. The EA/IS for all the
SR restoration projects outlines the mitigation and monitoring that are to be followed to
minimize impacts associated with the restoration activities.

TiD & TRTAC CALFED RFP; SKRP 10 9 30 JUNE 1998
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TABLE 3

PROJECT BUDGET SUMMARY

TUOLUMNE RIVER SRP 10 REACH RESTORATION

SRP 10 SEGMENT Rm 25.6 to 25.1

Construction Task Description of work Cost
from Figure 9
Phase 2A South Bank Restore Channel 833.000
Phase 2B South Bank Restore Floadplain 358,000
Phase 3A North Bank Restare Channel 1,249,000
Phase 3B North Bank Restere Flondplain 536,000
sub total 2,976,000
All Phases Revegetation 234,000
All Phases Maonitoring 228,000
CALFED Share
50% of Canstruction 1,488,000
100% of Revegetation 234,000
sub total 1,722,000
Contingency 10% 172,000
Canstruction Management % 155,000
Project Managament 3% 52,000
CALFED Total $ 2,101,000
AFRP Share
50% of construction 1,488,000
100% cf Monitoring 228,000
sub tota! 1,716,000
Contingency 10% 172,000
Construction Managemernt 9% 155,000
Project Management 3% 52,000
~ AFRP Total H 2,095,000

Comments:

The original SRP 8 & 10 proposal from McBain & Trush, Appendix 1, had
overall inplace aggregate costs of $10.16 7 CY for an estimated 293,000 CY.
This has been prorated as 70% instream fill and 30% floodplain reconstruction
with 50 % on the north side of the channel and 40% on the south side of the

channel,

fercirestplam\SRP10Budget.xls
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TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION
VL.  APPLICANT QUALIFICATIONS

Since 1971, TID, MID, and CCSF, in cooperation with DFG and USFWS, have
monitored river conditions and developed programs that enhance the natural production of fall-

run chinook salmon in the Tuolumne River. The project manager for these activilies has been
TID,

TRTAC and Other Local Support for Project

The fluvial geomorphology firm of McBain & Trush was retained in 1996 by TID
through the TRTAC to develop an integrated, long-term fish and ripartan habitat restoration plan
for the Tuolumne River below La Grange Dam and to prepare preliminary designs for specific
restoration projects which have been approved by the TRTAC participants as high priority
projects. The SRP 9 & 10 had long been identified as a portion of the river that had been
substantially altered by past mining operaricns that would bencfit from restoration of more
natural geomorphic processes.

Project Management

The Project Manager is Wilton Fryer, P.E. Mr. Fryer graduated from the University of
California at Davis with a BS in Soil & Water Science, an MS in Irrigation Science, and later an
ME in Civil Engineering with an emphasis in water resources. He is currently registered as both
a Civil Engineer and an Agricultural Engineer. Accomplishments are: Development and
implementation of the Oakdale Irrigation District Irrigation Master Plan; Directed a $22 million
canal rchabilitation project for OID where 54 miles of dirt canais were replaced with pipe;
Development of the OIT) domestic water service sysiem; Designer and project manager for a
replacement water treatment plant for the La Grange Domestic Water System.

Tim Ford has been the staff aquatic biologist tor TID and MID since 1981, Mr. Ford
graduated from the University of California at Davis with a BS in Wildlife & Fisheries Biclogy
in 1977. He worked as a Biologica} Technician for the Moedoe, Tahoe, and Stanisiaus National
Forests prior to working for the Districts. Mr. Ford is tasked with planning, coordinating and
conducting the aquatic resources program for the Districts, and his responsibilities at TID include
field studies, program development, consultant supervision, and coordination with Dran Pedro
project operations.

Contracting support and financial service support as needed will be provided by TID
staff.

The firm EDAW, Inc. has been retained to perform the CEQA and NEPA environmental
work and to obtain necessary permits. The project EA/IS-Mitigated Negative Declaration will
close for public comments on 2 July 1998 with adoption by the TID Board anticipated by !
August 1998,

TID & TRTAC CALFED RFP: SRP 10 10 30 JUNE 1998

I —009038
|-009038



TID Engineering will assist with providing construction management and inspection
services to the project. The engineering firm 1IDR, Inc. has been retained to prepare detatled
construction plans and specifications, oversee construction management, and assist with ROW
easement documentation.

Project design work has heen performed hy MeBain & Trush who will continue to
provide oversight of the civil construction design work, revepetation design and implementation,
and fluvial process monitoring. McBain & Trush is a professional consulting partnership
specializing in applying fluvial gcomorphic and ecolegical research to river management and
restoration, particularly in regulated river ecosystems. The principals on this project are Scott
McRain, Dr. William Trush, and John Bair. Scott McBain is a hydraulic engineer and fluvial
geomorphologist with a MS in Civil Engineering from the University of California at Berkeley.
He specializes in cffects of high stream flows on channel morphology, bedload transport,
watershed sediment vields, and stream restoration. Dr, William Trush is an adjunct professor in
the Humbaoldt State University Fisheries Department, specializing in anadromous fish ecology,
anadromous fish interactions with fluvial geomoerphology, channel maintenance flows and
hydrology, riparian ecology, and stream restoration and management. He is also Director of the
HSUY Institute for River Ecosystems, John Bair is a tiparian botanist with a MS in
Environmental Systerns form Humboldt State University. He specializes in riparian interactions
with geomorphic processes and riparian restoration.

The firm Stillwater Sciences has been retained to assist with the design and
implementation of the fishery monitoring plan components. Stillwater Sciences is actively
involved with the river wide monitoring associated the Districts” FERC Settlement Agreement.

TID & TRTAC CALFED RFP: SRP 10 11 30 JUNE 19898
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TUOLUMNE RIVER SPECIAL RUN POOL 10 RESTORATION
YII. COMPLIANCE WITH STANDARD TERMS & CONDITIONS

Applicant is a public entity. The applicable RFP project group type is Group C, Public
Works Construction.

The applicant agrees to the terms and conditions of the Request for Proposals dated May
1998 and as amended by CALFED's Responses 10 RPF Questicns dated 2 June 1998, and
applicant intends to comply with those terms and conditions.

It is anticipated that a majority of the public works construction effort will be performed
by private contractors. The applicant will be deferring the requirement for submission of bid &
payment bonds until such time as each subcontract is sought and awarded and before any work
under the subcontract is performed.

Enclosed are the following completed forms:

Nondiscrimination Compliance Statement, RPT Item No. 7

Submitted by:

Paul D. Elias, General Manager

Date: 30 June 1998

terchrestplamSRI 10CalFedREP.doe

TID & TRTAC CALFED RFP: SRP 10 12 N JUNE 1998
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, ITEM 7
ONDISCRIMINATION COMPLIANCE STATEMENT

SR ANY NAME

Turlaock Trrigation District

The company named above (hereinafter referred to as " prospective contractot”) hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Cods of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requiremnents and the
development, implementation and maintenance of a Nondiscrimination Program. Prospec:i\;'c contractor
agress not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
¢mployment because of sex, race, color, ancestry, religious creed, naticnal origin, disability (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and demial of pregnancy disability leave.

CERTIFICATION

i, the official named below, hereby swear thar [ am duly authorized to legally bind the prospective
contractor to the above described certification. [ am fudly aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

FRICIAL 5 MAME
Paul D. Elias

IATE EXECUTED EXECUTED (N THE GOUNTY OF
une‘)G,qiggs Stanislaus
RAOSPECTIVE L2 auz ::EE

WCSFECTIVE CONTRACTOR'S TTTLE
General Manager

ROSPECTIVE CONTRACTOR'S LEGAL SUSIMESS NALE
Turlock Irrigation District
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Appendix 1

SRF 9 & 10 Restoration Project Proposal

TUOLUMNE RIVER CHANNEL RESTORATION PROJECT
SPECIAL RUN PGOLS 9 AND 10
TUOLUMNE RIVER MILE 25.9 AND 25.4
Prepared for:

Tuolumne River Technical Advisory Committee
(Don Pedro Project, FERC License No. 2299)

i

e
th
N

5]

July

Prepared by:

McBain and Trush EA Engineering, Science, & Techoology
P.O. Box 663 3468 ¥t Diablo Blvd,, Suite B-100
824 L Street, Studio 5 LaFayerte, CA 94545
Arcata, CA 95521 {510) 283-7077

(707) 826-7794
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TUOLUMNE RIVER CHANNEL RESTORATION: SRP 9 AND 10

1.0 GOAL OF PROJECT

Rabuild select portions of the Tuolumne River channel inte 2 mere natural, dyaamic morphology
that will improve chinook salmon survival and will be in {or near) quasi-equilibrium with the
conternporary hydrologic and geomorphic processes.

Objectives

1. Reduce salmonid predator habitat.

2. Resrore and increase salmonid habitai.

3. Rebuild a narral channel geomerry scaled to current channel jarming flows.

4. Restore and incrense native riparian plant communintes, establishing each species within the
predicied hydrological niche of the comemporary hvdrologic regime.

2.0 PRELIMINARY DESIGN FOR CHANNEL GEOMETRY AND PLANFORM
DIMENSIONS

2.1 Project location

This proposal targets two nearly adjacent sites on the lower Tuolumne River, one at river mile 23.9
and the other at river mile 25.4, herein named SRP (Special Run-Pool) 9 and SRP 10, respectively
(Figure 1). These sites are 15 miles east of Modesto, irmmediately downstream of the Geer Road
Bridge. These two sites are bemg considered as a single project for the following reasons:

1. The close proximity of the two siﬁs make them geomorphically mutuaily interdependent {i.¢.,
the design of one site will influence the other).

2. Cost effectiveness: since we propose a similar restaration strategy at both sites, the
proposal/permitting/design/implementagion/monitoring phases will be more mapageable and
economical when grouped together.

These two sites are the largest known predator isolation projects on the Tuolumne River, and thus

the most expensive to restore. EA Engineering (1992) has found bass predation cutnigrating

salmon smoits to be a significanr limiting factor on their populations. Neariy all salmon spawning

M5/97  SRPO1OV2ZDOC : 1
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in the Tuolumne River occurs upsiream aof this location: so that most juveniles must pass through
this reach.

2.2 Channel geometry and planform dimensions

The regulation of flow and the reduction of sediment supply in the Tuolumne River by dams have
changed the geometry of the channe! fom its pre-dam configuration, creating a new bankfull
channel and riparian stand structure. The Tuolumne River channe] has been further manipulated by
agricultural practices (channelization and rip-rap), gold dredging {fragmentation, chapnelizaton,
relocation), flocd control {channelization and rip-rap), and aggregate exiraction (channelization,
crearicn of abniormaily large pools, degradation) nearly over its endre length, limiting the number
of “modsl” reaches where past-dam channel geometry has been allowed to adjust saturally. Coe of
these few mede! reaches is found berween river mile 35.0 10 35.6, and severat cross sections, a
thalweg profile, and a planform map of thalweg location were recorded ax that sits by Trinity
Fisheries Consuiting in 1990 (Figures 2 and 3). Their measurements have provided an inmial
estimate of post~iam channel morphoiogy that is nsed in this proposal w0 prepare the following

miral design channel dimensions (Figurss 4 and 3):

appx channe} width at low water 30 - 100 feet
apox charmel depth a2 low watsr -2 feer
appx width at spawning Sow {300-3G0 cfs) 100 - 115 fest
appx ave chanre! depth at spawning flow 1-2feex
appx ave water velocity at spawning flew 1.3 - 2.5 featizec
appx bankfull width 175-200 feet
appx ave barkfill depth 7 feet
appx ave banicfull water velocity 4.4 fest/sec
appx floodplain width > 300 feet
max floodway width, inciuding terrace < 650 feet
maximurm design foodway discharge 15,000 cfs
appx meander wavelength 1,200 - 1,600 feer
appx sinuosity 1.1-12
appx radius of curvature ' 380 feet

The bankfidl channel m this model rench was not well-defined. Additional field data will be
collected at this model reach (as well 2s others), and integrated with hydraulic modeling techniques
to refine a design chaneel morphology.

r15/97  SRPYIOVZDOC 2
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2.3 SRP 9 Channel Design

Aggregate mining at the SRP 9 site created a 400 ft wide by 6-19 ft deep hole in the niver (Figure
§). Levees that isolated the habitat of fish that predate on juvenile salmonids from the main river
was cvaluated, but this treatment required nearly as much material as that required to simply
ebuild a completz floodplain. Therefore, restoring a functional floodplain is the proposed
treatment, and would require approximately 146,000 vd® of fill (Figure 7 and 8).

The topography between SRP 9 and 10 has not been measured, thus incorporating this short
section into the design will be doae during the detailed design phase. A preliminary estimate of
3,500 yd® will be required to fill the smail undulations in channel pianform between SRP 9 and 10.

2.4 SRP 10 Channel Design

A larger amount of aggregate extraction occurred at SRP 10 compared to SRP 9, creating a 300-
400 £t wide by 10-36 ft deep hole in the river (Figure 6). Two restoration alternatives were
evaluated becanse of the immense volume of fill required to restore the channel 1o 3 pre-mining
configuration. Again, an altemative of isclating much of the deeper portions by levees was
evaluated. Although thar alternative requires less il mareriai and sacisfies the objective of reducing
bass predator babitat, it only partally satisfies the overall goal of rebuilding 2 more narural gver
and riparian community. The proposed design (Figures 7 and $) restores the approximate pre-
mining configuration and more adequately satisfies the overall zoal and objectives for the project.
Furthermere, since this design proposes to £ill the entire pit, it does not require a levez would need
fumure maintenance. The approximate ner fll required is 280,000 yd.

3.0 PRELIMINARY ENGINEERING COMPUTATIONS

3.1 Evaluating the Design Bankfull Discharge

The dimensions of an undisturbed river are a function of its history of flow and sediment input.
This is only partially true for regulated streams, because the channei is ofien in a state of transition
from pre- to post- regulation morphology or, if regulated flows are too low to permit significant
sediment transport, the channel can permanently retain remnants of the pre-dam morphology. The
Tuolumne River combines both of these. Hankfull discharge has been found ta ciosely correlate

2597 SRE910VZDOC 3
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with the discharge most influential in forming the chaanel, and as such, is commonly used by river
engineers as a design discharge. Danidfull discharge just begins to spill onto the foedplain, and
over time, the bankfull discharge tends to transport more sediment than larger but less frequent
floods.

The bankfuil channel strongly influences tedload transpert i the main channel. In many alluvial
rivers, bedload begins to move at discharges shightly less than bankfull; as the discharge increases
to banldfull discharge, bedload is transported at a significanr rate. Once bankfuil discharge is
exceeded, the flow spills ooto the fleodplain and minimizes the rate of increase in boundary shear
stress (and thus, bedload transport).

Quantifying bankfull discharge on the Tuolumne River is problematic, because channel-forting
flows are based less on precipitation-induced foads, and more as a result of power generation and
conerolied flood releases, The maximum power generation releases (4,500 to 3,500 ¢f5) cecur
frequendy, which may implv 3 post-dam channe! forming fow, bur have iite vo no bedicad
transport capacity based on wacsr grave!l experiments ar 3,400 ofs. Therefore, the chazmel
geometry 4t the site wili need 10 be desigred e ransport bedload a1 the design banidull discharge.
In many streams, bankfull discharge has heen found to have 2 recurrencs interval (R1) in the
annual maximum series between 1.5 and 2.0 vears {Lzopold 1994). The post<lam 1.5- and 2-vear
RI flcod for the Tuslumns River at Modesio gaging station is 3,900 cfs and 4,300 cfs respectively.
The bankfull channe] indicators at the sinple model site aced more analysis, so evaluadng the 1.5-
1g 2.0-year flood as a bankfull discharge by comparing it with bankfull channels measured in the
field will require more detailed field work. In the meantime, a contemporary banidull discharge of
approxircately 4,000 cfs is assumed, since it falls within the 1.3 and 2.0 year Jood and allows
prelirtinary design development, which will be refined as more field dara is collecred.

The design bankfull channel as proposed in section 2.2 must convey the bankfull discharge. The

following analvsis svaluates the channe convevance by using 2 simple Manning’s analysis. Prior
wark by Trinity Fisheries Consulting (1990) found that the bed slope from river mile (RM) 34 1o
RM 37.5 is 0.0015; feld measurements by EA personne! during the 1995 high flows

(approximately 6,000 ¢fs) found water surface slopes of 0.00075 near the project site. Because
both the Manning’s analysis and bed mability modeis (see section 3.2 below) are very sensitive to
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slope and the low slopes of the Tuclumne River are difficult to measure aceurately, a range of
discharge estimates were bracketed using both siepe values. A Manning's roughness of 0.035 wag
used for discharges less than or equal to bankfull discharge. For a slope of 0.0013, the estimated
bankfll discharge is 4,100 ofs, and for a slope of 9.00G75, the estimated barkfull discharge is
2,900 efs,

3.2 Bed mobility

As stated in section 3.1, bankfull discharge should transport more of the total sediment load over
time than other discharges. Therefore, a minimum criterion for bankfull discharge is to mobilize
sediments represented in the bed surface. The D« particle size (the pasticle size of which 84
percent of the bed surfacs is finer) forms the structural component of the bed surface, and should
be transportable ar bankfuull discharge. Therefore, it is a useful test of the channel design to apply
bed mobility medsls to predict the particle size moved by the estimated banidull discharge of 4,000
cfs within the design bankfull channel.

For long, straight flume-like reaches, the shear stress () on the bed surface can be approximated
by T =pwgRS, where pw=density of water (1.0 g/cm’), g=gravitational acceleration (980 cin/s), R
= hydraulic radius (approximately equal to the average water depth), and S=energy slope
{2pproximatety equal to the water surface slope), Andrews (1983} and others, using Shields
equation (Equation 1 and 2), found that the dimensioniess critical shear stress (1) for the larger
particles in 2 given particle size distribution is nearly 0.02, which has been corraborated by field
measurements on the Trinity River by McBain and Trush (1993).

© __pgRS RS
(- p.)ng - (0 — pu)gD: 165D

Th=

(1)

where ps=densiry of sediment {2.65 giam®) and Di=particle size of interest in centimeters. Solving
for Di,

RS
L6557 * 4

D:‘z

2)

equation 2 predicts the particle size moved for 2 given depth, slope, and dimensionless critical
shear stress. Assuming t*:0s+=0.02, the predicted D particle that wouid be at incipient motion
during a bankfull discharge is 97 mm for a slope of 0.0015 {slope as measured by Trinity Fisheries

TN5/97  SRP9IGVLDOC 5

I —009047
|-009047



Consulting, 1990), and 48 mm for a slope of 0.00075 {slope as measured by EA personzel in
1995). We currently do not have bed particle size data near the project site, 5o we cannot compare
this incipient motion particle size to the on-site particle size distribution. The 57 mm and 48 mm
particles are well represemted in the particle size distributions at the Trinity Fisheries Consultants
study sites (near RM 33), but the particle sizes down-river at the jocation of the project site may be
smaller (due to lower slope). The particie size distribution of the bedload supply, thus the material
that sizes the future bed surface, will need 1o be well documented at the project site before
fmalizing the design. The incipient moton of 2 7 mm particle using a slope of 0.0013 represents
the “worst case scenario™” for excessive particle mobility, and if the true bankfull slope is 0.00073,
then a 97 mm rock would have greatly restricted mobility.

3.3 Bank Stability and Riparian Revegetation

In secdon 3.2, the bed mobility model predicts that a 97 mm particie on the bed surface will
mobilize 2t bankfull discharge or greater for a slope of 0.0013. However, the simplifying
assumpticns nescad to apply Tnuatons 1 aed 2 cannet be made for shear stress on backs. Bank
erosicn on long, swraight ume-like reaches is minimal because of energv diffusion from the bank
margmns, shallow water depths near the banks, and large bank marerial particle sizes. In conrrast,
Buid ferces en the banks en ®e outside of 2 meander bend will be greater than in a long, straight
flume-like reach, and increase with increasing radius of curvature. A small degree of bank erosion
and channel migration is part of the aaparal processes that most alluvial dvers cxhibi'c, bur rapid

channel evulsion or excessive migration of a newly constructed channel is undesirable.

Riparian vegetation in undisturbed alluvial channels often impedes channel migration. Root and
sten strength increases the cohesiveness of banks, particularly those compased of non-cohesive
sediments, Over time, bani and vegetation are slowiy eroded on the ourside of meander bends and
new vegetation cclonizes the extending point bar. Therefore, the revegetation design is a crucial
component of the overall channe] restoration design. More intensive revegetation with live willow
rootwads at the outside of meanders will provide immediate bank protection and increase the
regrowth success in these critical areas. As shown on Figures 4, 5, and 7, and Table 1, the
proposed design would establish riparian species at the proper inundated surf.:c%.within the
kydraulic geometry and planform of the chamel.
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Table 1. Generaiized riparian revegetation plan corresponding to hydraulic geometry of

reconstructed channel.

Species Channel features Discharge mange
Sedges low water to spawming flows 10 to 500 cfs
Sandbar willow  low water to banidull 10 to 4,000 cfs
Alderfsox elder  slightly below bankfirll 2,500 tc 4,000 cfy
Red willow slightty below bankfull fo slightly above 2,500 to 6,000 cfs
Cottonwoods above bankfull on floodplain above 4,000 cfs
Gooding willow  above bankfil on floodplain above 4,000 cfs
Valley Oaks abave floodplain en terraces 7,000 to 15,000 cfs

4.0 PERMITTING CONSIDERATIONS

Restoration projects the size of SRP 9 and 10 will require permits from several State and Federal
agencies. Permits for these projects will require compliance with the Califorma Environmental
Quality Act (CEQA) for stare permirs and National Environmental Protection Act (NEPA) for
federal permits, The Lead Agency may elect 1o prepare 2 Negative Declaration under CEQA and
seek a Finding of Wo Significant Impact (FONSD) under NEPA because these projects seek 10
reqtore the environmental guality of the Tuclumne River. Many, if nor all, of the following
determinarions and permits may be required to implement this project:

1. State Lands Commission:
Baoundary Definearion; Non-Prejudicial Deterrination

2. California Depariment of Fish and Game:
Section 1600 Streambed Alteration Agreement; Section 2081
Califormia Endangered Species Act

3. iforni of Water Resources-Rec icn Board:
Encroachmest Permut

4. California i Water Quality | Board.

Porter-Cologne Act; Section 208 Discharge Permit

5. Unmited States Arrrv Corps of Engineers:
Woetlands-Water of the US Delineation;
Clean Water Act Section 404 Fill and Dredee Permit

5.0 MONITORING

The monitoring phase of any project must focus first on whether the project objectives have been
satisfied. Have predator habitat, predator population, and saimonid predation rates been reduced?

7/15/97 SRPH10VLIDOC
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Has salmonid habitat been improved? How has a centain flood affected channel morphology? How
successtul is the riparian revegeration, and how has it contributed 1o channel stability? Quartitative
monitoting technifques are a crucial part of any restoration project to answer these important

guestions.

5.1 FISH HABITAT AND USE MONITORING

The proposed restoration design will restore important salmon spawning and rearing habitat within
the SRP ¢ and 10 reach, and reduce salmonid predator habitat created by the agoregate extraction.
Fish babitar and use monitoring will focus on documenting the effect of the project on: 1) pre- and
post-project salmonid predator habitat availability {preferred water surface area, depth, and
velocity), 2) pre- and post-project salmonid predator populations, and 3) pre- and post-project
salmonid predarion rares. While direcr quanrificarion of actual salmonid predation is preferable,
guantitetive description, accuracy, precision, and cost becomes increasingly difficult from 1) to 3).
Therefore, pre- and post-project predator habitat will be sketched onto topegraphical maps {created
from the pre-oroject and as-built topegraphic surveys, and pre- and post-project predator
popuiations will be estimated during the following pericds:

« 1 vear prier to construction (if funding is avaiable}

¢ immedratelv prior fo constructon

» 1 mcnrh after construction (aflowing predators to migrate back into site)

* once a yvear for each of the nexs thres years after construction to document long-term trend

In addition. a control site will be established and monitored simitarly to the project site to estimate

population trends that may be independent of the project. Far example, if predator populations ag@..

reduced as a result of the project, and a nearby undisturbed control site shows a similar downward
trend, then the real effect of the project on predator populations can be evaluated by comparing the

two sites. Recause documenting acmual salmonid predation rates is difficult and potentiaily

inaccurate, a monitoring srategy 1o better document this variable is being developed by the

Tuolumne River Settlemem Agreemem Technical Advisory Commuttes, and may be used at the

SRP 9 and 10 sites.

5.2 CHANNEL MORPHOLOGY

The key to monitoring changes in chammel morphology is to sample prior to and after fow events
capable of causing a change in marphology. Sampling based on a pre-determined schedule can
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often measure a non-changing variable if, for example, the watershed is experiencing a drought and
o bcdjoé.d sized sediments are being transported. The discharge of a threshold event that begins to
transport the mest mobile of gravel-sized bed deposits must be quantified, then develop our changel
morphology monitoring plan to sampie after each of fiour thresheld events. We will then be
guaranteed to collect meaningfil data whereby channel response can be determined and evaluated,
which we can use to improve future designs.

A digital terrain model of the two sites will be constructed in the initial phase of the project,
providing three-dimensional pre-project site topography. These sites will be resurveved (again in
thres dimensions) immediately after cne large flood event (greater than 8,000 cfS) to evaluate
changes in channel morphology. The three dimensional survey offers the advantage of accurats
volumetric analysis and total site coverage, which makes the assassment of cause-and-effect
channel responses much easier. However, smaller flood svents (4,000 cfs to 7,500 cfs) would not
canse large scale morphological change, thus repeat eross scctional surveys would suffice. Three
dimensional topography would be obtained by total station surveving, while cross sections would
be surveyed by using an engineers level. If less than two threshold events (estimated as greater than
4,000 cfs) bave ocowrred after 3 vears, cross sectional surveys will be done, conciuding the channel

morpkology monitoring component of the project.

5.3 RIPARTAN REVEGETATION

Riparian monitoring would target twa mam considerations: the success of the revegetation effort,
and the stabilization benefit of nparian vegetation on chanrel morphelogy. Quantifving the former
would include plots at different locations and efevations within the planform (¢.g., heads of bars,
near low water, ffoodplain, cutside of bends), while the latter would measure bank erosion at
differing locations on meander bends and compare differing revegetation treatment schemss.
Design factors such as radius of curvature, particle size, and other strongly influence the forces on
the ripariae plants on the cutside of meander bends, thus cur monitoring plan should be robust
enough to detect and evaluate these fSactors. We propose the following monitoring schedule:

Time after revegetation Monitoring Objective

0 (winter) Establish pliots, document tnitial conditions

& months (pre-wirner) Document over-summer survival

16 months (pre-summer) Document over-winter/pre-summer survival

first flood > 4,000 ofs Document scour/inundation mortality in plots and on meander bends

first flood > 8,000 ofs Document scour/inundation mortality in piots and on meander bends
TN5%T  SRPAOV2IDOC . %
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2 consecutive drought years Document drought related mortality
3 years Document overall survival, conclude monitoring program

Ysarly monitoring reports will be produced, and at the end of the five year monitoring program, a
final monitering report will be produced that summarizes monitoring data, and mere importamtly,
interprets the data and makes recommendations that will improve future designs.

6.0 SUMMARY

This analysis is based on data from 1989-1991 field work done by Trinity Fisheries Consulting,
depth soundings by EA personnei on 20-23 December 1993, water slope dzta collected by EA
personnel on June 13, 1995, tracer gravel observations made by McBain and Trush in 1996, and
other varied field effors. Prepararion of the final design will include more in-depth data collection
and analysis of mode! reach morphology, bed mobility, and riparian communities than are
presemted here. This in-depth data collection is presentiy being conducted outside of this proposal
at the direction of the Tuclumne River Settlement Agreement Techmeal Advisory Comumintee, and
includes:

s testing the validity of bankfull discharge/chamme! forming discharge concents on a regulared
river;

» calibratung hydranlic models to the latest high flew releases (water surface sfopes, Manning's
roughness in gravel and vegetated portions of the channel, exc.};

*  estmating meander wavelength, amplitude, radius of curvature, and bar slopes;

»  assessing natve species camipesiticn and distribution of ripanan vegetation within the
Tuolurne River corridor.
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Figure 1. SRP 9 and 10 project location map.

Figure 2. One of several model cross sections in undisturbed reach (Tuolumne River male 35.5)
used to develop design cross sections.

Figure 3. Modet reach planform and thalweg profile from Tuolumne River mile 34.7t0 35.6
Elevations reference 1929 USGS datum.

Figure 4. Generalized riffle cross section showing proposed channel dimensions and riparian
revegetation schemes.

Figure 3. Generalized pool cross section showing proposed channel dimensiens and riparian
revegetation schemes.

Figure 6. SRP 9 and 10 exdsting contour map based on 1994 depth soundings. Elevations are based
on arbitrary datum. where low water tlevation assigned elevation of 100°.

Figure 7. SRP 9 and 10 proposed comour map. Elevations are based on arbitrary datum, where
low water elevation assigned elevation of 100°.

Figure 8. SRP 9 and 10 proposed three-dimensional view, Elevations are based cn arbirrary datum,
where low water elevation assigned elevaticn of 1007,

T1S/HT  SRE9IOVZDOC i1
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SRP % and 10 ESTIMATED BUDGET-6/24/97
SRP 19 design and permitting included as part of SRP 9

SRP9 :
Determine site specific design channel dimensions for SRP 9 and 10
LABOR  PERDIE TER! PMENT RENTAL  SUBTOTAL
$14,450 51,850 $16,400
Tepographic survey of SRFP 9 and SRP 10
LABOR ER DI ATERIALS, EQUIPMENT RENTAL  SUBTOTAL
$17,400 $1,535 $15,935

Write final design, revisions for SRP % and SRP 10

LABOR  PERDIEM. MATERIALS, EQUIPMENT RENTAL SUBTOTAL
541,050 $2,055 $43,105

Project parmitting for SRP 9 and 40
LABOR PER DIEM, MATERIALS, EQUIPMENT RENTAL SUBTOTAL
$41,250 54,813 $46,063

Fieid stakeout (SRP 9 ONLY)
LABOR  PERDIEM. MATERIALS, EQUIPMENT RENTAL  SUBTOTAL

34,525 3612 $5,137.50
Construction, assuming 100 loads/day (SRP 9 ONLY)
CUYDS COSTND TATAL
FiLL MATERIAL 14€,000 80 S0

SPAWNING MATERIAL 12,000 38 98,000

CUYDS COST/YD Trucking iotal

TRUCKING (reasonable) 146,000 it $1,168,000
DAYS  RATE IOTAL
209'S an-site 150 $1000/day $300,000
Excavator at LaGrange 75 $1000/day $15C,000
Site Preparation (pave SRP 9810 and LaGrange access, improve access road drainage) $200,000

Construction Subtotai: 541,914,000

Construction supervision (SRP 9 ONLY)

LABOR R Cl MATERI EQUIFMENT RENTAL  SUBTOTAL
518,575 $1,912 $20,487.50

Riparian revegetation (SRF 9 ONLY)
{ABCR  FER DIEM, MATERIALS, EQUIPMENT RENTAL  SUBTQTAL
$97.964 318,132 $117,101

Channel, predator, and riparian monitoring (SRP 9 QNLY)

LABOR  PER DIEM, MATERIALS, EQUIPMENT RENTAL  SUBTOTAL
$66,500 $8,925 . $75,426

SRP 9 SUBTOTAL: $2,256,653

Project Administration {(10% of non-construction budget): $34,265
Contingency (10% of entire budget):  $225,668

SRP 9 GRAND TOTAL: $2,516,584

Draft 7115497
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SRP 10
Detarmine site specific design channei dimensions for SRP 10 (INCLUDED [N SRP 9 BUDGET)

Topographic survey of SRP 9 and SRP 10 {INCLUDED IN SRP 9 BUDGET)
Write final design, revisions for SRP 9 and SRP 10 (INCLUDED IN SRP 9 BUDGET)

Project permitting for SRP 9 and 10 (INCLUDED IN SRP 3 BUDGET)

Fiald stakecut (SRP 10 ONLY)
LABOR PER DIEM, MATERIALS, EQLIPMENT RENTAL SUBTOTAL
$4,525 $613 $5,138
Construction, assuming 100 loads/day {SRP 10 ONLY}
CuYDs cosTyD TOTAL
FILL MATERIAL 293,000 30 4]

SPAWNING MATERIAL 12,000 % 586,000

CUYDS COST/YD Trucking total

TRUGKING (reascnatle) 293,000 5 $2,344,000
BAYS RATE JOTAL
2 D9'S on-site 185 $1000/day $380.687
Excavator at LaGrange 75 $1000/day $150,000

Construction Subtotal:  $2,980,667

Construction supervision (SRP 10 CNLY) :

LABOR  PER DIEM, MATERIALE, EQUPMENT RENTAL  SUBTOTAL
$18,573 51,913 $20,488

Riparian ravegatation (SRP 10 QNLY)

LAECR  PER DIEM. MATERIALS, EQUIPMENT RENTAL SUBTOTAL
£$165,938 $38,264 5224,201

Channei, predator, and riparian monitoring (SRP 14 ONLY)
LABOR  PER DIEM, MATERIALS, EQUIPMENT RENTAL SUBTOTAL
$66,500 ' $4,825 573,425

SRP 10 SUBTOTAL: $3,315,918

Project Administration (10% of non-construction budget): $33,525
Contingency (10% of entire budget):  $331,582

SRP 10 GRAND TOTAL: $3,681,035

Draft TM 5/97

I —009055

|-009055



9G0600-|

9G60600—

Dt Peadier
Revvivaie

Muatester
Reservidr

i.a Grange
Dam

~

! { Tl b Laibe . .
159
! I

SRP9Y, SRFP10
Lacation

Approx, Scale (miles)

po

- | Ul EA Eng—)il—e_ﬂ}ing.
. ) T Scianca, and
Figure 1. Locations of SRP2 and SAP 10 floadway restaration siles, (ﬁq Technology
’ ' I FrOLE T -

e RALL AT 4t DE A fF..‘__.. T:‘.I.l.‘h?__




2506001

L2G60600—

L ¥

From Trinfly Fisheries Consulting, 1983

Figure 2.
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Appendix 2
SRP 9 & 10 Reach Monitoring Plan

Secrions 1.0 and 2.0 from Atrachment I of the
draft project EA/IS dated 15 May 98

Attachment D
Draft Monitoring Plan

Anadromous Fish Restaration Program
Tuoiumne River Riparian Zone improvements

Gravel Mining Reach & Special Run Pools 9/1C
Restoration and Mitigation Projects

Sacramento Field Cffice
United States Fish and Wildlife Sarvice
Sacramento, California

Turtlock irrigation District
Turiock, California

May 15, 1998
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1.0 PURPOSE

This Manitoring Ptan describes methods o evaluare the SRP 9, SRP 12 and Gravel Mining Reach
restorauon and mitigation projects on the Tuolumne River. The Plan recommends monitoring objectives
and proposes field technrques. data management and analvsis protocais. budget and funding needs_ and an
exampie umeline for impiemenung the Monitoring Plan. The Plan is a cuimination of idzas and efforis
criginaily formulated by the Monitoring Subcommurtes of the Tuolumne River Technical Advisary
Comuruttee (TRTAC) and is provided to accompany the EA/TS and permit applications for the restoration
and ruitgation projects. Several important issues were considered when selecting the proposed monitoring
protocols. including: 1) how to interpre: the effectiveness of specific restoration actions: 2} appropriate
target specics and tife stages capabie of elucidaiing expected population responses; 3) integrating project-
specific monitoring proposals into existing river-wide programs or other requirements with similar
objectives or methods: 4) specific requirements of environmental permits and mitigaricn mommrmg and
3) funding source requirements,

The Menitoring Plan is designed 1o evatuaie two important aspects of the restoration and mitigation
projects: first. ta test whether stared project objecrrves have been met. and to guide future resteration
design (project performance). and second. 1o evaluats succass of the mitlgation measures {mitigaton
success) and reduce significant impacts of the projects, Project performance monitoring 15 arganized into
resource 15sues as discussed wn the accompanying EA/IS. Where possible. the restoration chiectives and
associated kypotheses for eacn secuon were stated with enough specificity that they couid be redated 10 the
proposed monitoring objecuves. Because some of the vpothesized benefits of the restoration and
mitigation prejects are predicated on assumptions of salmonid limiting factors (e.g., bass predation). testing
specific hypotheses in the monitoring phase of these projects is proposed. Using o hvpothesis-based
approzch for some aspects of the monutoring program. information that will gnide furure project desion and
selection (adapuve management) wikl be generated.

The Momoring Flan attempts to meet CEQA/NEPA requirements, and inteerate with the FERC
Setdement Agreement (FSA), the CVPIA-AFRY and Comprenensive Assessment and Monitoring Program
(CAMP). and the CALFED program. Menitoring data will be coilected and analvzed according 1o
standardized techniques and stored in a common database, The data will be revizwed by technicai
personnei and published annuafly in reports submuined to resource and funding agencies. and wikl
emphasize data interpreation and adapuive recormmendations. Because some of the monitoring approaches
are considersd expenmental. medification of techmaue or approach may oceur after the first vear,
especially for some of the {ishenes approaches that are proposed.

The restoranion and mitigauen projects are scheduled for implementation aver several vears, beginninyg in
summer of 1998 and continuing through 2002 (assuming all future funding needs are provided). The
Moniroring Plan assumes implementanon of the projects will follow the proposed schedule, but can be
adapted to changes in the implementanon schedule. Because the reconsmucted channel morphology may
respond 1o high discharge evers by adjusiing changet dimensions, several geomarphic monitoring
protocols are tnggered by exceedence of discharse thresholds. Field experience in 1987-1992 on the
Tuolumne River showed that geomorphic montoring during drought vears {or vears without significant
flow evemis) is unnetessary, as limited useful data are coilected, Thererore. geomorphic monitaning is
designed to evaivatz up to three peak flow events. preferably within three different discharge ranges. a5 2
way to guarantee that meaningful data will be collected. The threshold discherge corresponds to the design
barkfull discharge, initially assumed ac 3.000 cfs. This discharge may occur in any given vear, 50
“illustrate a petensial monitoring schedule, on example annual peak disciiarge has been assigned to each
future year. and then monitoning responses were linked 10 these threshold events, For exampic, in 2003 the
hvpothesized peak discharge of 10,400 cfs follows two drv vears and miggers numercns peomerphic

Attachment D - Draft Monitaring Plan 1
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monitoring elements, but these elements will have been monitared inn previous vears if peak discharge
exceeds the threshold. The third example threshold event oceurs in 2005, so budget outlays and scheduling
timelines for geomorphic memtormg are projected through 2003, but would be proionged bevond 2005 in
the absence of threshold-excezeding flows. Revegetated ripanan zones will be monitored for 5 vears
following each consmuction phase. There is no guarantee. however, that desired flow events will occur as
hypothesized 1n this Monitoring Plan. No antificial flow releases will be made to create conditions for sech
monitoring. Table 1 shows the assumed schedule for proposed project implementation. and the proposed
monitoring compenents for each vear for geomorphology, fisheries, and riparian issues.

Annuai funding requirememnts were esumated by determining the monitoring required after each example
water vear, and then estimating time and expenses to conduct that monitoring. The budget allocates
funding based on the assumption that all monitoring components would be implemenied. but not
necessarily in the example vear. While wet years require more finds than dry vears due to additionat
monitering tasks, the average annual cost estimated through 2007 is approximately $102,000 per year.
Budget estimates are based on prevailing labor rates, and time estimates based on our monitoring
experience on similar projects. and assume no inflation. Costs for each monitoring component were
estimated independent of other activities, but would be reduced by coordinating monitoring activities (for
exampie, momroring geomorphic and rpanan cross sections together. etc).

2 Gravel Mining Reach & Special Run Pools 8/10 Restoration and Mitigation Frojects
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Table 2. Estimated costs associated with the hypothesized monitering schedule, The budget assumes all monitoring components are
implemented as described in the schedule.

690600—

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 TOTAL
SRP 9 and 10
Geomorphic Processes $1,363 53480 520,880 30 50 319,530 $15610 $3,820 $0 30 $64 983
Fishenes Resources $75.670 $56.443 E58,515  $51,0680 34 20CG 32,100 50 50 50 30 $247 960
Riparan Rasources $0 38,145 0 $16,290 39,143 $8,145 15,250 S0, %8145 30 $65 160
SRP 3 AND 10 SUBTOTAL $77233 $68,040 $79,395 $67.350 $12,345 529,775 $I1.900 §3.920  $B.145 30 £378.103
GRAVEL MINING REACH
Geomorphic Processes $1,563 $6,690 531,815 $8,000  $A.655 107,225 571055  $53,525 0 50 5286,538
Fisheries Rasources $5,255 $14,910  $17.010  $1911G  $18,960  $9,405 34,200  $2,100 50 30 £21.050
Ripanan Resources t0 59.625  $11,805 $18,900 $27,875 $21,570 $22170 529755 $10415  $9,62% 5161,740
MINING REACH SUBTGTAL ¥6.513 $31.226 $60.630  $46,010  $55490 $1368,200 $87435 $B5360 $I0415  $9.625 5541,328
ANNUAL REPORT: $8.415 30,927 514003 511,338 $6,784 516798 $12934  $3,330 31,858 3963 $91.843
ANNUAL BUDGET TOTAL $92 565 $109,192 $154,029 $124,696 §74,619 §$184,773 $142,269 $98.230 F20416 $10,588 $1,011,373
GRAND TOTAL: $1,011,373
YEARLY AVERAGE: $101,137
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Table 1. Monitoring scheduie based on a sequence of hypothesized peak flows, to illustrate the propesed monitoring scheme.

1998 1999 2000 2001 2002 2003 2004 2005 |200&{ 2007
Hypothetical annua] pagk drscnage QuI850cis Q=T280chs Q=290 13 Q=1200cis Qa10400cs Qu8010cia QussFocts
CONSTRUCTION
SRP ¢ and 10
GRAVEL MINING REACH
IMONITORING
SRP 9
GEOMORPHOLOGY e . X, kg, B 2 xa, nal 3 X8, thal
FISHERIES  of sv.map | ef sv. map, sss el sv, £33 Ef. 5v, 138 384 4% [ sasit l
RIPARIAN ab.pp. 3 3 m .4 L
SRP 10
GEOMORPHOLOGY pb ah, rx. %3, thal e, xs, thal xS xs, thal
FISHERIES &, Sv, map el, sv of, 3v, 338 ef, av, Map_ 488 555 Frry Fry ELE ]
RIPARIAN a0.pp, S 3 » op e
GRAVEL MINING REACH PHASE |
GEOMORPHOLOGY po ab.rx e, s, thal ", xs, hal X, that x4, ina
FISHERIES mag map, 4% 558 1 383 588 553 sssk
RIPARIAN abpp. § bic, 3 ”» op bio pe. Dio
GRAVEL MINING REACH PHASE I :
GEGMORPHOLOGY po ah, n, g thal =, %6, thal 3, thal xs, thal
FISHERIES map map, ss8 Y 358 555 m sash
RIPARIAN ab, pp, bio § % pR pp, B hia pp. bio
GRAVEL MINING REACH PHASE Il
GEOMORPHOLOGY oo ab, o, thal =*, n, 25, hal x3, thatl 5. (hal
FISHERIES mag mag, 555 358 555 sa8 sgs#
RIPARIAN a6.pp. 5 H PP, tio pe. vio op
GRAVEL MINING REACH PHASE |V
GEOMCRPHOLOGY ob ab, x x*. xs. lhal n. ke thal s, hal
FISHERIES map map, s1s s1e FLE] SI
RIPARIAN ab, pp. 5 H pe 3 e
ANNUAL BUDGET: 382,565 $108.192 $154,028 $124 838 §74.818 $184.773 3142 269 558,230 | 20416 510,588,
Geomormhology symbols: phapra-built channal Kpoqrapny: absas.buiit ehannal 1o ing's "Ny ioa: rxw hed mebiiily with tacer recks: thal= channa! venica) sdjusimant w
ag= channs! pianfomm adjusiment wilh croes-seclion prohles. “=beq mabilily otserved:
Fisharies symboly. =fbass abund: by ing. survival ap i ppNg: | ing and swining suiveys; ¥ denotes that spawding surveys will accur anny
Ripanan symbols: phepresbuill vag ; shnas-huill veg 1. ppaproject 1Ca plats: bioshicenginesrad hank protaclion: Setast yaar of kpabon



2.0 SRP 2ANDSRP 10

Aggregate minung at the SRP ¢ and 10 sites has left in-channel pus dispreportionately larger than the
nareral channe! scale. efimninated a functional flocdpiain. and creatzd preferred habitat for non-native
predatory fish (largemauth and smallmeourth bass;. The SRP @ site is 400 feet wide and up to 19 feet deep.
and SRP 10 is up 10 36 feet deep. The combined length of these reaches ts less than one mile, but because
of the sevenity of the channel and floodplain alterations and their strategic location below the primary
chittook saimon spawning grounds. the SRP 9 and 0 sites severely impair channel geomerphic and
riparian processes and limit chinock szimonid production by increasing smolt montality {(EA 1992). The
goal of restoring this reach 15 to areate a functionally scaled channel morphelogy in (or near) equilibrium
with the contemparary hvdrologic and geomorphic processes. which will improve chinook salmon survival
by reducing predator habitat. abundance and predanon rats. Specifically, the SRP 9 and 10 project
objectives are 1o:

* Reduce non-native predator species abundance and habitat.

* Restore and increase salmonid habitat,

*  Rebuiid a natural channe! geometry scaled to current channel forming flows and sediment supply.

+ Restorz and increase nanve npanan plant communities. establishing each species within the predicted
hvdrological niche of the comemporary hyvdroiogic remme.

Because of the distinct biclogical objectives of the SRP projects. project monitering prieritizes quantifving
biological responses to hyvpothesized limiting factors. Thus geomorphic and fpanan monitoring are less
intensive in the SRP sites than in the Gravel Mining Reach.

2.1 FLUVIAL GEOMORPHIC PROCESSES

Restoring the SRP  and 10 sites will requure large volumes of fiil to meer specific project objectives of
creating a functionaily scaied channel geometry. Design and construction phases of the project must meet
as-bwit pertormance criteria. Following final construction evaluation, the Monitoning Plan assumes
responsibility for fiuvial geomorphic momtoring of two objectives:

¢ documemt hydrautic des:gn performance (project performance)
+  documem channel adjustment after consmucdon

The momioring timeline is built npon threshold flow events mggering spectfic monitoring actions.
Channei morpholoey will e monitored priar to construction and then again immediately after construction
to document as-buiit conditdons. Subsequent monitoring will occur after each of three threshold high flow
events. Three rarget discharges ranges are proposed: 4,000 to 7,000 ofs, 7,000 to 10,000 cfs, and 10,000 to
15,000 cfs; geomorphic momtormeg will attempt to evaluate a flow event in cach of these classes, fora
maximum of three monitering sequences. Flows exceeding 9,000 cfs are contingent upon Armmy Corp of
Engineers issuing a variance in discharge limits, currently set a1 9.000 cfs at Ninth Street. Modesto. More
detatied descriptens of the proposed monitormg schedule are provided in the following sections.

2.1.1 Projact Performance Topagraphy

In the project design phase. a topographte map (digital terrain model} of the restoratzon sire will be
surveved pricr to consmiction, Cross section endpoints will be installed at fixed locations for future
channel morphology monitoring. A digital terrain model depicting the design channel will then be used to
develop constuction specifications and 10 construct the project. Immediately after construction, a digital
terrain topographic map wiil be re-surveyed to evaluate project complianee (compares as-built topography
to design topography for contractual sign-off). The “as-built” topographic model will then help compare
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s uture chonnet adjusiments revaaled by monmoring cross secuions (see Secuen 2.1.2). Bed surtace particle
" size disinbution wiil be docwrnanted at 1 of 2 selectad reconstrucied riffizs immediately after consuuction

a5 4 baseiine for companing prrucle size adjustment from furure high flow avents.

Schedule: Topographic maps will be surveved immediately after construction (tentatively winter | 998-
2000 for SRP 9 and winter 2001-02 for SRP 10),

Hydraulics

Computations of flocdway convevance and geomorphic surface design ({loodplains and terraces) depend
on hydrauite roughness vaiues. Manmng's n is sypicaily the roughness variable of choice. and 1s a function
of particle size. bedforms (bars;. smuosiry, vegetation. and other channe] obstructions. When charmzl
restoration znd mitigation projects are constructed. the minjal Manning's n is smaller (0,025 o 0.030) than
it 18 afier vegetanon matures (C.033 and higher). These roughness values are tvpically estitnated by back-
caleulation from other sites or rom professional experience. By monitoring water surface elevations during
discreat high tlow events immediately after construction. roughness valuzs can be back-caleulated using
HEC-RAS to compare observed versus desiem values, which can then be used o mprave future designs.
Addinonatly. floodplain and rarrace inundauon during discreer high flow events can be evahuated to
dztermne if {londpiams were wmundated by discharges exceeding the design bankfult discharge. This
monitoring will acgur an SRP © only, and informaton will be used in the final design phase of SRP 10
Because the peried in which niparian vegeration will bemn o stenificantly increase Manning 's n will
exceed five vears, the change 1 roughness as vegetation matures will not be included in this Monitoring
Plan,

Schedule: Water surface elevanons wiil be monitored during the firse high flow atter SRP 9 construction
that equals or exceeds the desien bankfull discharge. One flow event monitored,

Bed Maobility at Design Banxfull Discharge

A fundamenral characteristic of properly functionmg alluvial rivers is the initiation of bed surface mobility
and bedicad wanspon of the larger particle clasts at streamflows approaching bankfull discharge. Based on
the anucipated future hugh flow reemme. one objective of the project is to mobilize the bed surface particles
by flows approactung and exceeding the design pankfuil discharge. Evaluation of this obizctive will be
morutored by piacing pamnied macer rocks on twao riffle cross sections in the restoted SRP 9 teach, or
immedrately downsiream. Bed mobility in the SRP 10 reach will be inferved from SRP 9 monitonng
results, The tracer rocks repressnang the D84 and D50 parucle sizes wiil be placed on cross sections and
monitered unul a discharge farge enough 1o initiate moverment is observed. This discharge will then be
compared to the design bankfull discharge to evaiuate whether the dzsign bankfull discharge would

achieve the objective of mobilizing the bed surface. Water surface elevarion and slopes will be measured to
estimate the hydranlic variables of the discharge that mobilizes the bed surface particles.

Schedule: Tracer rocks will be installed immediately after SRP ¢ construction is complete, and monitared
after each high flow event until mobilizaticn is obssrved, Some periodic maimenance will be required (ie.,
repainting wacer rocks that fade, penodically checking for movement) if the mobilizaton flow does not
oceur in a reasonable time. One flow event monimred,
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2.1.2 Channei Adjustment
Channei Migration/Planform Adjusiment

Smail-scale ptantarm adjustmenrs such as [ateral movement will be docwmemed by surveving cross
secucns at locauons susceptible 1o lateral movement {apex of meanders). Large-scale planform adjustmems
will be documented by a combination of cross section evaluations and low-aititude zertal photographs
(17=300" or better contact print}, Cross secuons established during the pre-and posi-construction
topographic surveys wiil be relocated and surveved with engineers levels and tapes 1o document channe}
adjusunent. This objective will be monitored in both SRP 9 and SRP 10 restared reaches.

Schedule: Cross sections will be surveved immediately afier sach of three high flow events that exceeds a
threshoid that causes channel adjustment (initraily assumed at 5,000 cfs). Low-altitude aerial photos will be
obtained once after a flow exceeding 10,000 cfs (and assumes flight costs are covered by other programs).
Monitering channel migration after cach thresheld high flow event is needed to evaluate any potential
threat 1o hwnan souctures that requires maintepance. The magnitude of the threshold event will be
esumated during the design phass. Up to two flow events monitored.

Channed Dagradation/Aggradation

Vertcal adiustment of the channe! bed (bed aggradation/degradation) and floodplain {fine sediment
deposiuon) will be documented at specific locations by surveving cross secuons on bend of apex (pools)
and at meander crassovers riffles). A thalweg profile surveved with an enpgineers level or total staton wiil

document changing bed clevation and pool/riffle sequencing (2.g., determine if pools are filling or
readjusung longiudinally).

Scheduda: Cross sections will be surveved unmediately after each of two high flow events that excesds a
threshold that causes channe! admstment {initially assumed at 3,000 ¢fs). Up to two flow events
monizared.

2.2 FISHERIES RESOURCES

The SRP @ and 10 sitss currentiy pravide habitat to predatory fish speciss. including nen-native
targemouth and smallmouth bass. striped bass, and the native Sacramento squawdish. A pilot predation
study in the lower Tuolumne River {EA 1992, Appendix 22) identified twelve potential chinook salmon
predatar species, and subsequent studiss at other SRPs estimated largemouth bass abundance in SRPs
ranged from 133 to 181 fish per site (and projected to more than 10,000 largemouth bass river-wide) and
predartion rates as high as 3.6 to 5.3 salmon per predator per day for smatlmouth bass during pulse flows.
In sum. conditions are potentdally unfavorable to erigrating juvenile chincok salmen. In addition,
salmonid spavming and rearing habitat is lacking. The SRP restoration and mitigation projects are
predicated in part on the hypothesis that these large pits conribute to an increase in juvenile salmon
morality and a consequent redortion in total salmon production. The principal biological objectives of the
SRP 9 and 10 projects are to reduce salmon mortality by reducing predater habitat and abundance. and
provide improved saimomd spawning and reaning habitat conditions,

Recommended biological monitoring protwcals for the SRP sites include:
«  field experiments comparing survival of juvenile chinock salmon passing through the project reaches

before and afier restoraton.

= evaluation of bass species abundance before and after restoration. by electrofishing techmiques and
standardized statistical methpds.
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«' <ompanson of habitat avaitabilicy by habitat mapping before and afier tasterauon. for various life
- tustory stages of predator species and chinook salmon,

An mitial investugation of edch moiutoring approach s recomumended durng the first vear to datermune the
relative urility orf each monstoning effort and its ability 1o detect hypothesized responses. Findings from this
init1af effort can then focus resouree expenditure in the following vears (adaptive management approach).

2.2.1 Juvenile Salmonid Survival Estimates

Non-nauve bags species prev on enugrating chinoek juveniles and sincits. A direct measure (assutning
evervthing 1s equal) of project efficacy would be w quantify smolt survival thraugh the project reaches
before and after project implememation. Qur study plan emphasizes replicsted fiztd tests of marked-
recapture survival esomates. based on releases of 25t groups of natural chinaok smoits above the
restoration site. and recaprure below the test site using rotary screw waps (RST), possibly in conjunction
with fyke nets, to generate an index of smolt survival. The survival index is based on the proportion of
rejeased fish recaprored. adjusted bv the estimared wrap efficiency. This recommendation follows an
evalranon ot various sampiing tnethads and gear tvpes. and recogninion that these efforts can be parnally
incorporated into other momtonng programs currently empioved on the Tuolumne River,

Test fish wril be collected ar an upstream site currently used 1 fver-wide momtoring programs. and
marked using Panlet dve inoculation, fin clips or other methods. The marking systeras will be coordinated
with other Tuolurnne River monitonng programs. The number of distinet expenments will depend on the
availability of test fish and personnel for marking fish. but may inchude 2 to 3 test runs sach season. The
availability of fish may limtit this work. but there are opportunities o ingorporats use of haichery produced
smoits for studies as well. The number of fish per 1e5t mayv need 1o be medified (increased or decreased) in
subseguent vears depending on results of the first vear's results. Tests should target peak periods of smoit
movertent and use only rugraung fish capiured in upstream screw waps of fvke nets. since these fish show
a propensity to move downsweam Tests should also arget pulse flows and non-pulse flow pertods to test

hypotheses about the udlity of pulse flows. Small numbers of katcherv (Merced) smolts may peniedicatly
be required to ensure adequate test values.

Smoit survival studies {and similar production estimates) using CWT marked recapture methodalegies and
rotarv serew wapping have been implemented abnuaily on the Tuolurane by CDFG. and contain
considerable uncertainty in their estimates of survival and river-wide preduction. [n additien, they often
depend on harchery-produced juvemile chinook for release groups targe enough to satisfy siatistical
requirements. Other problems such as differences in diel movement of smoits. trap avoidance, and
comparisons of behavioral differences between harchery and naturally produced smolts have not been
resolved. Pending the owtcome of the infnal vear of reach specific survival studies, we may recommend
other methods 1o obtain survival estimates.

Schedie: Survival estmates will be conducted for four vears, beginning 1n 1998 before SRP @
construciion. and conumung for two years after completion of SRP 10 ¢through 2003).

2.2.2 Bass Abundance

Bass population densities are xpected to decline as a resuit of praject implementation. and changes m fish
abundance can patentially be detected using a variety of monitoring methods . The Monitoring Plan
includes a statisticai comparison of predator abundance before and after project implementation. estimated
~bv electrofishing, to docunent changes that result from restoration. Predator populations will be sampied
in the SRP 9 and 10 treatment sites. in an undisturbed contrel site at SRP 7 or SRP §. and in one of two
sites sumilar 1o post-restoration conditions. Reference sites will be usesul to isclate specific project-retated
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responses from annual local variability in population abundance. and mav also help determine if
population responses in treatment reaches are redirected to other sites (e.g.. increased abundance in other
SRP’s a5 a result of project-sute displacement), The SRP treatment and reference sites will be elacrofished
at night to estimate abundance of adult largemouth. smatlmouth and striped basses. and Sacramemo
squawiish. Field metheds will empioy gtilnets and blocking nets when needed. and use multiple-pass
depietion removal or marked-recapture methods for esumatmg fish abundance. The electrofishing
equipment best suited to samphng i the targe SRP units 15 a boat shocker (e.g., Smith-Root). Snorkeling
may aiso be used #s an edditicnzi methed for comparative purposes. or to sample habirats not easily
sarmpled by other wechniques.

The inmal approach to surveving predator abundance will be to cenduct a multiple marked-recapture
experument over a several week period (at fewer sites) and then. if feasible, conduct a multiple pass
depletion removal test on the last marked-recapture nun 1o obtain two separatz abundance estimates. This
pilot study approach weuld help determine which method has the most merit for reliable sstimates of
predator density or abundance and would allow a determination of subsequent effort required to accuratelv
esumate abundance. Fish species and counts other than those speaified above will be recorded for
presence or absence. but abundance esurnates will not be attempted for those species. Also, lavage

techmiques will be used for cancurrent sursory level evaluation of the diet habits of the main predatory
species.

Reference sites selected that resembile anticipated post-projest conditions will be monitored by
clecrofishing and/or snorkeling according to the above schedule. As there are no riftles in the vicinity
upstream of the project sire. these references sites will be focarad below SRP 1€ in the vicinity of riffle
73A, 73B or 74 (RM 25.0), Some modifications 1o field techniques may be required at thesg reference sites
and in posi-constructien SRP 9 and 10 reaches. dictated prirnarily by water depths and valocities,

Schedule: Electrofishing will take place during spring/summer 1998 to establish pre-project abundance
and sintable techniques, and then again in May/June spring/summer of the following 3 vears (1999, 2000,
and 2001) to evaluate post-restoration conditions and to track shori-term wends in bass abundance. Pre-
and post-restoranon sampling in SRP 10 will perform the dual function of providing two vears of reference
conditicns for companson to SRP 5 and also to establish baseline conditions for SRP 10, scheduled for
restorauon 1n 2000. SRP 10 and accompanving reference sites will be monitored through 2002, At least
one vear af menitoring should accompany 2 high-flow evemt to provide insight into predator persistence in
relation to high flows m reconstructed habitat. We also recommend continued sampting of SRP 7 ar 8
reference site and SRP 9 and SRP 10 praject site to wack long-term trends in abundance, particularty if

other channe! reconswuction projects are anticipated (e.g., SRP § and SRP 6). but recognize that funding is
not presently ailocated for this monitoring.

2.2.3 Bass and Salmenid Habitat Availability

Methods 1o quantify habitat availability generallv relv on data collected from cross-section transeets and
IFIM models., which can be labar intensive and provide data of limited use. Qur study plan will quantify
habitat availability and changes in pre-and post-restoraticn conditions by field mapping habitat area onto
aerial photographs. Maps showing physical habitat boundarics of greater resclution for fish species such
as pools. riffles, nuns. SRPs and backwater areas will be produced from aerial photos, and will provide the
physical backdrop for delmeaung habitat boundaries for impacted fish species such as chinook salmon and
bass. ldentifving habitat boundaries will be based on specified criteria for species habitat preferences, and
wiil focus on predator species spawning and rearing habitat in addition to salmomid habitat preferences.
These cntenia will include vanables such as depth and velocity preferences for each species, determuned
according to site-specific information when available, or atherwisz will refer to published literature values
of habitat preferences. A fufl set of criteria will be defined for sach species of interest prior to field
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wapping. High resolution aeriai photozraphs available from project consmucuon 117=2.000 ft or benter)
‘%ﬂll provide field tempiates for ma\:pma habitat boundaries, These maps oifer the flexibatice of later
tncorporauny hatitat boundaries for other fish species. ampiubians. migratory birds. ete. Data will be
digitized for companing habitat areas before and after canstruction. and presented in planform color formar
Where possible. we recommend quaniifving habitat boundaries in reference 1o a comumon denomunator

such as alternate bar sequences. which are repeatable geomorphic features that can be treated statisticaily
and eompared to other niver reaches.

Venficauon of habitat use by vanous life stages of fisk speties will provide mporant information for
evaluating the success of project obiectives. We will emplov direct observation or seining during field
mapping to establish the presence of juvenile salmonids and bass. These activities wiil be done using a
svstematic sampling design to 1est bypotheses abowt habitat preferences. Additionally, seining efforts
similar 1o those conducted by the Districts will be used in the SRP 9 and 10 reaches to assess habitat use by
reaning szimoxids during subsequent seasons. COF( seagonal spawning surveys will also incorparare
newly created spawning habitat within the project boundaries, Two field davs wiil be provided for CDFG
personnel for field calibration of redd counrs w spawner surveys.

Sthequle; Prz-consmucuion habitat maps will be preparsd in sunumer 1998 for SEP 9 and summer 1999
ror SRP 10. and post consuction maps will be prepared in 2000 for SRP 9 and in 2002 for SRP 10
Spawning and seming serveys will begin dunng the appropriate season following construction, and
continue indefinitely for spawmng surveys, and for four vears pest-construction for seining.

2.3 RIPARIAN RESOURCES

A mayor component of the SRP 9 and SRP 10 project s riparian revagetation. MNative riparian vegetation
conststs of differant plant assembiages called plant series (Sawver 1995). Currently these sites have
fragmented native vegetation and many exotic plant species created by a legacy of land alteration. Project
constructon will disturb some riparian vegetation and will be mitigated through extensive revegetation,
The revegeration objective is 10 establish different plant series on reconstructed surfaces with immdarion

pariemns characterisuc of that piant senes. provide conunuity between remnant riparian stands, and increase
natiral regeneranon.

2.3.1 Project Performance

Riparian monitoring will evaluate project performance using plot-based descriptions of species
compositian. survival, and cover 1o evaluate recruitment. survival and growth. Potential performance
standards for planungs are: 90 % plant survival in vear 0, 70% plant survival to yvear 2. and 60% survival
to vear 3. a 10% increase in cover and growth annually for surviving plants. and no more than ten pianted
hardwoods dead in a 3 meter radius. Plantings will be irrigated in the first and second growing season after
revegetation. Trends i suevival will be documented and used to evaluate project success in establishing
self sustaining vegetation series. Quantitative performance standards will be comelated to revegetation
technicgues such as design, planting, and irfigation methods, feralizer, root sieck quality, and
environmental causes. Oaks should be propagated from local acoms found near the project ares.

Plot descnipuons will sample plant series on each restored geomorphic surface, including the active
channel. floodplain and terrace. Thres permanent plots will be established within each restored series type,
with each plot located along cross sections established for geomorphic monitoring. Data coilected within
piots will inciude dominant species. plant vigor, and plany size in the trez, shenb. and herb swarta. Plant
vigor will be assessed using visuaj dechine indicators (for example, vellowing or burnt leaves, leaf
abscission. stunted grawth, irreguiar piam morphology, or siem death). Plant size assessment will be based
o root coilar or breast height diameter and height. Plant density, and sunvivorship will also be caleulated.
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Changes in plant stze. Vigor of species composition will be used 10 evaluate revegetaton success. It will be
necessary to protect trees from beavers and this mav include tempoerary depredation permusts from CDFG.

Scheaiie: Momtoring will begm immediately after construction (year-0) to evaiuare planting success and
document as-buil condiuons. and again at vear-2 ar the end of irmgauon (contractual signed off pending
results). Additionat monitoring will occur in vears 3 and 3, or potentiaily after a high flow event that
exceeds the channel geomorphic design flow (assumed 1o be 3,000 cfs) and inundates reconstructed
floodplains. for 2 maximum 4 memitoring 2asons for the first 3 vears after construction. The final ripanian
vegeratnon monitoring will accur in 2004 for SRP 9 and 2006 for SRP 10.

2.4 WETLANDS
2.4.1 Jurisdictional Wetlands

Wetland arca was assessed using National Wedands inventory maps. These maps revealed no wetlands in
addition to those mapped as channel, mining pits. or ripanian vegetation by the nparian inventary.
However, thiese maps are very general in nature and cannot provide information suificient to identify
wetlands subject to the junsdiction of the Corps of Engineers under Section 404 of the Clean Water Act.
Field surveyvs are recormmended to identify such jurisdictional wetlands. If jurisdictional wetlands are
idenufied in the work or access routg area, the wetlands should be avoided 1o the extent practicable. Any
wark in jurisdictional wetlands would require coordinanon with the Corps of Engineers.

Schedule: Prior to submitral of the Section 404 permit under the Claan Water Act.
2,5 THREATENED AND ENDANGERED SPECIES

2.5.1 Plants

Surveys are recommended for all piant species that are considered to possibly or likely ocour or have been
documented a5 present at the site. Surveys are not recommended for species considered wnlikely to oceur.
Threatened. endangered. or spectal status plant spacies potentially present at the SRP 9 and SRP 10
inchide: delta bunton-celery, Califorma hibiscus. red-flowered lotus. Merced monardella, Hartweg 's golden
sunburst. and Sanford’s arrowhead.  This list may be reduced pending additional review by and
coordmation with the U.S. Fish and Wildlife Service Endangered Species Office and the California
Departmen: of Fish and Game. To the extent possible. surveys will take a two-phased approach, For
species for which it is unclear whether habitat occurs on-site, the first phase will docurment habitat
occurrence or absence. The sccond (more intensive) phase will document species oceurrence or absence.

Schedule: Surveys wil be based on predicted flowering peniods. However, flowering can vary slightly
depending on climatic conditions and elevation. Additionally, some of the species may be identifiable
during other seasons by foliage or frnt. At least one spring and one summer survey would likely be
necessary to determine presence or absence of all anticipated plant species.

2.5.2 Animais

To confirm the presence or absgnce of threatened, endangered. or special status animal speciss and avoid
potsnal impacts 1o them, survevs are recommended. Surveys are recommended for ail animal species that
are considered possibiy or itkely to occur or have been documented as present at the site. No surveys are
recommended for animal species unlikely 1o occur. Surveys are recommended for the valley elderberry
longhom besrle, California red-legged frog, foothill vellow-legged frog, western pond turtle,

Clark 's/western grebe. double-cresizd cormorant, great blue heron. great egret, snowy egret, osprey, white-
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